Trust is an important aspect of any software development team, but particularly with self-managing teams as team members are very dependent on one another. Agile teams are considered to be self-managing and they employ many different agile practices to function as an agile team. While there have been many studies of trust in software development teams few have examined trust in an agile context with even less focus on how specific agile practices may contribute to trust. The purpose of this study is to examine how three agile practicesthe daily stand-up, iteration planning and iteration retrospective -may support and facilitate trust in an agile team. An exploratory case study of one agile team was conducted. The findings indicate that while factors such as environmental conditions and personal characteristics of team members must be considered, agile practices can also contribute to building trust among team members. They may also highlight the existence of a lack of trust.
Introduction
Agile software development (ASD) refers to a group of agile methodologies that focus on developing software in short time periods (iterations). They allow requirements to evolve and change during iterations, encourage close collaboration between agile teams and users, and have teams that are self-organising and cross-functional (AgileAlliance, 2001) . ASD has evolved since the mid-1990's and there are now many different agile methodologies in existence such as eXtreme Programming (XP), Scrum, Dynamic Systems Development Method (DSDM) and Feature Driven Development (FDD). These methodologies are often called "lightweight" methodologies as they differ in their approach to the traditional predictable "plan-driven" method of developing software, which requires software teams to follow many processes, and to produce lots of documentation (Boehm, 2002) .
The Agile Manifesto places great emphasis on the agile team and the role of the individuals within the team. Teams should be self-organising and self-managing, contain motivated individuals, be provided with the environment and support they need, and be trusted to get the job done (AgileAlliance, 2001) . With ASD the team is provided with substantially more control than it would have had when using a plandriven approach to software development. This is a dramatic change for the project manager, who has traditionally been the primary controller (Nerur, Mahapatra and Mangalara, 2005) . Project managers now need to place great trust in their team members to make the right decisions and complete their tasks in a timely manner. One way of ensuring that this may occur is through the various agile practices that are used by the agile team (see section 2.3 for further detail on agile practices).
Research Objective and Motivation
Research in the area of ASD has grown in recent years due to the increase in the number of software project teams that use an agile methodology (Abrahamsson, Conboy and Wang, 2009; Conboy, 2009; McEvoy and Butler, 2009) . The objective of this study is to explore how trust amongst agile team members can develop and be nurtured as a result of using agile practices, which in turn may develop positive team outcomes such as fostering better relationships/cohesiveness amongst team members or improved team performance. Previous studies highlighted the importance of trust in agile teams (Das and Teng, 2001; Mayer, Davis and Schoorman, 1995; Nerur et al., 2005) , but little has been said about how the use of agile practices can increase or decrease trust among team members, which is a motivation for this research. There have also been recent calls for further research that is more practice-focused (Dybå and Dingsøyr, 2008) and to investigate how each distinct agile practice can help to optimise the performance of an ASD team (Maruping, Venkatesh and Agarwal, 2009) . Consequently, three practices were selected for the purposes of this study (see Table 1 ), on the basis that they are amongst the more commonly used agile practices by practitioners (VersionOne, 2009) . Each of these practices is related to the management and control of an agile project and requires the collective participation of all team members with a focus on people, communication, interaction and teamwork. The remainder of this paper is structured as follows. Section 2 provides an overview of the literature on teams, agile teams, agile practices and trust and then intro-duces the research question. Section 3 provides details on the case organisation. Section 4 details the methodological approach for this study. Section 5 presents the findings from the case study and the final section discusses the findings, details the limitations of the research and outlines recommendations for further research.
Background

Teams
Teams are groups of individuals that work together, are dependent upon one another and have one or more tasks to perform in order to accomplish various goals (Hackman, 1990; Mayer et al., 1995) . Teams should comprise of individuals who are technically competent, are productive, committed to the team, and have good problem solving and interpersonal skills (Jurison, 1999) . There is also value in ensuring that a team has a mix of personality types, both introvert and extrovert, which can lead to a more successful team (Jurison, 1999) . There are many conditions that must be met in order for teams to be effective such as: creating a team that can work well together; ensuring the team are committed to the organisation; providing the team with autonomy to make decisions; and creating a supportive environment that provides the team with all the necessary resources and skills in order for them to conduct their work (Wageman, 1997; Wageman, Fisher and Hackman, 2009) .
Teams can be manager-led or they can be self-governing and self-managing (Hackman, 1990) . Self-governing teams set their own goals, select new members, and manage and execute work of their own design (Hackman, 1990) . Self-managing teams are teams that have responsibility for managing their own work and behaviours but, others usually make decisions about goals, team structure, and organisational supports (Barker, 1993; Cohen, Chang and Ledford, 1997; Manz and Sims, 1987) . Both types of teams are empowered and have autonomy to make decisions about their tasks and the processes that they use, which are traditionally the responsibility of supervisors and managers (Alper, Tjosvold and Law, 1998; Cummings, 1978) . To perform well as a team all members must be committed to the team and must feel that they have the support of other members (Bishop, Scott and Burroughs, 2000) as the relationship between individuals within teams can impact on the dynamics of the team (Gruenfeld, Mannix, Williams and Neale, 1996) . For example, teams of individuals that are more familiar with each other may be more effective at sharing information and views than those who are not (Gruenfeld et al., 1996) .
Agile Teams
Agile teams are considered self-managing and self-governing (Cockburn and Highsmith, 2001 ). Yet, it cannot be assumed that by putting a group of individuals together in a team and calling them 'self-managing' means they are automatically agile (Moe, Dingsøyr and Dybå, 2010) . While the optimal size of an agile team has been debated, ASD teams are typically small with no more than ten team members (Schwaber and Beedle, 2002) . Team members should have a range of skills, be cross-functional and have the ability to complete the required tasks (Elssamadisy, 2008, p128) . A team must be empowered to make decisions and is responsible for meeting the goals of each iteration in whatever way it deems appropriate (Schwaber and Beedle, 2002) . However, the team must conform to any existing standards within the organisation such as coding standards, hardware/software platforms etc. (Schwaber and Beedle, 2002) .
To ensure a team produces quality work an appropriate and supportive environment must be available to team members, for example, ensuring availability of required tools, and open-office space to facilitate open communication. There is also a necessity for team members to be cooperative, collaborative, trusting, have good relationships with each other, and be able to make decisions quickly (Cockburn and Highsmith, 2001) . It has been questioned whether agile methodologies are suitable for a distributed team for many reasons including the possibility that distributed team members are less likely to feel part of the same team as co-located team members (Ramesh, Cao and Mohan, 2006) . These can be alleviated somewhat by site visits, the facilitation of collaboration and knowledge sharing and supplementing informal communication with documentation (Ramesh et al., 2006) .
Agile Practices
Each agile methodology details various practices that distinguish it from other agile methodologies, but they each follow the same underlying agile principles (AgileAlliance, 2001 ) where a practice can be described as a "common way of acting", which is accepted by a group of individuals as the "correct way to do things" (Hansson, Dittrich, Gustafsson and Zarnak, 2006) . Agile teams can choose to adopt the agile practices that suit their environment or that work well for them, bearing in mind that these practices may span several agile methodologies (Elssamadisy, 2007; Hansson et al., 2006) . These agile practices may be technical (e.g. test driven development, continuous integration), relate to planning (e.g. iteration planning, daily stand-up), or could relate to the agile environment (e.g. co-located team, self-organising team). The main premise of ASD, regardless of the agile methodology that is used, is to deliver value to the customer as early as possible by reducing the time to market, increasing quality, increasing flexibility and providing the ability to respond to change and reduce costs (Boehm and Turner, 2003; Elssamadisy, 2007) . Many software teams adopt agile practices for some or all of these reasons:-whether they are successful or not depends on the agile practices adopted, the team, and the individuals within the team (Elssamadisy, 2008) .
Trust
The concept of trust has been studied in many different contexts, yet there is little agreement on a single definition with the term used in many different ways (Blomqvist, 1997; Kramer, 1999; Lewicki, McAllister and Bies, 1998; McKnight, Cummings and Chervany, 1998; Rousseau, Sitkin, Burt and Camerer, 1998) . Trust, or a lack of trust, can exist between individuals, groups and organisations (Das and Teng, 2001 ) with trust fostering cooperation amongst parties (Rousseau et al., 1998) .
As organisational teams become more diverse with team members from a variety of backgrounds and culture, the development of trust between all members is extremely important for them to work together effectively (Mayer et al., 1995) . Individuals with different personality types, experiences and cultural backgrounds vary in propensity in how likely they are to trust others (Hofstede, 1980) with levels of trust evolving or diminishing over time as they interact with each other and observe each other (Das and Teng, 2001; Mayer et al., 1995) . Distributed teams face other challenges such as lack of control, lack of cultural understanding, miscommunication, limited opportunity to communicate orally due to time differences and lack of team morale and trust between team members (Ramesh et al., 2006) .
The emergence of self-managing agile teams increases the importance of trust among team members as members are relatively free to develop the processes they prefer and to set targets they consider appropriate (Das and Teng, 2001; Mayer et al., 1995) . Team members that collaborate and trust each other are imperative for the success of an agile project, which may be difficult for developers who are used to working predominantly on their own (Nerur et al., 2005) . Individuals or teams must believe that each individual within the team has the ability, knowledge, and competence to complete the tasks required and they must also have high personal and moral integrity (Mayer et al., 1995) . Therefore, it is important to maintain and strengthen trust between team members. It may take some time and effort for an organisation to build a culture of trust amongst team members (Nerur et al., 2005) , but it is possible that this may be facilitated and supported by the use of agile practices. Prior research in this important area is limited, which leads us to the following research question:
How do agile practices contribute to building trust in an agile software development team?
To answer this research question (see research model in Fig. 1 ) a case study approach is used where a single agile team is studied. This research is part of ongoing research for a Ph.D. and to date data has been collected from one team. At this point this research is exploratory and data will be collected from several other teams in the near future. 
The Case Organisation Studied
The organisation selected for this case study is a large multinational financial services organisation with offices located worldwide. A decision was made by the Head Office in the United States to introduce a customised version of an agile methodology across the organisation. The Research & Development (R&D) division in Ireland was the first within the organisation to pilot the use of an agile methodology for developing software. The project studied is a long-term project that was in existence for two years at the time of the study and it is envisaged to continue for at least another year. The project involves the development of a set of back-end Web services that are used by various front-end applications for developing financial analysis documents. The end users are financial analysts across several business units, although the direct customers are the IT groups in six different business units who develop the front-end applications. This results in a number of different customers, all whom have competing needs.
The team composition has changed intermittently since its inception. At the time of data collection, the team was composed of eleven individuals distributed between the United States, Ireland and India. The development team was primarily based in Ireland with the Quality Assurance (QA) function based in India and a database specialist and customers based in the United States. The customer was not directly involved in the project on a day-to-day basis with the analyst acting as the "proxy customer". Shortly after data collection commenced, the two QA team members based in India, who were both testers, departed from the team. Recruitment of two replacement team members is currently taking place, but these will be now based in Ireland. The team currently consists of a project manager, developers, analyst, and a database specialist. All but one of the team is very experienced, with most of their experience obtained in a non-agile environment. A profile of the current team is detailed in Table 2 . Three week iterations are used by this agile project team. The iteration planning meeting and iteration retrospective meetings are generally combined into one meeting (approximately one hour in duration) with distributed team members available on a conference call. The first 15 minutes of this meeting consists of the iteration retrospective. The project manager asks team members in turn to briefly comment on their work in the previous iteration, to indicate what went well and what can be im-proved for future iterations. The remainder of the meeting focuses on iteration planning where tasks (user stories) for the next iteration are agreed upon, and estimates are reviewed. Team members are aware of the user stories that are assigned to them prior to the meeting and each team member will have prepared a time estimate for each task.
Daily stand-ups are held four days a week as on the fifth day a project team meeting is held instead of the daily stand-up meeting. Daily stand-up meetings generally last 10-15 minutes and take place in an office as this facilitates a conference call with distributed team members. As with the iteration retrospective, the project manager, or senior developer, if the project manager is not present, directs the meeting. All team members in turn briefly comment on what has been completed since the previous daily stand-up, what they are currently working on and whether there are any 'blockages' inhibiting the completion of a task. In the event that further discussion is required in relation to a task(s) this will typically take place amongst affected team members following the completion of the meeting.
Research Design
Case studies are particularly appropriate for exploratory research which is at an early stage of maturity (Benbasat, Goldstein and Mead, 1987) . Access to the team in question was readily available, and it was felt that the opportunity should be utilized to conduct a qualitative study and gain an understanding of the agile practices in more detail. An interview guide was developed from the literature on teams, agile methodologies, and trust.
It predominantly contained open-ended questions as this provided the researchers with the opportunity to ask additional questions (Cooper and Schindler, 2001 ). Sample interview questions are available in the Appendix. Data collection took place over a four month period. Each interview followed a similar structure. Details on the project and on the number and type of agile practices utilized by the team were gathered from the first interviewee only. It was felt that it was only necessary to ask these questions once and it would minimize the amount of time required to interview the remaining participants. All interviewees provided details on their background, and level of experience, and this was then followed with a number of questions under different headings that were asked to each interviewee.
Semi-structured interviews were used to capture the responses of each of the eight participants. This gave the interview a structure, but also allowed thoughts and personal experiences to emerge from participants. Seven of the eight interviews conducted were face-to-face interviews. The remaining interview was conducted using a conference call as this individual was based in the United States. The two individuals in India were part of the team when a number of interviews were conducted, so references are made to these in the findings even though these team members were not interviewed. All interviews were conducted at the offices of the organisation. The interviews lasted approximately one hour each. All interviews were recorded and transcribed. The transcriptions were reviewed, coded and categorised based on the interview guide. The categories were then sub-divided into further categories in order to identify patterns and themes and to validate the data from different individuals (Miles and Huberman, 1999) . The findings were analysed and validated by cross-checking the findings with each of the other participants.
Findings
The findings from the interviews conducted are presented below. The team studied is predominantly a well-established, experienced, self-organising team with team members appearing to have a good work ethic and track record of delivering on what had been promised. Team members are very collegiate and supportive of each other and appear to work together as a unit with many items discussed collectively. The team "look out for each other and make sure that when something goes wrong…it is very much a team effort to fix it [D5] ". This team appears to be very driven and members are constantly looking for more work when their own tasks are completed. This may stem from the current working environment where there were redundancies a number of months ago and each team member has a desire to "be busy as the last thing they want is having no work [D1]". 
Working Environment
Building Relationships
The interaction at each of the meetings (iteration planning, iteration retrospective and daily stand-up) helps to build a rapport between team members. There is usually some banter between the different sites at the start of a meeting which "probably helps you to develop 
Communication
The daily stand-up meetings in particular are a daily touch-point for all team members. They force team members (co-located and distributed) to meet and communicate with each other on a daily basis and " [D2] ". They also encourage more informal communication (Instant Messenger, phonecalls, and ad-hoc conversations in the office) amongst team members outside of meetings and team members do not feel that they need to wait for the daily stand-up to take place in order to discuss a problem.
Trust amongst Team Members
A lot of trust appears to exist between team members. The project manager trusts team members to "work a good solid day [D1]". He also trusts the team to accurately define estimates for tasks as "they [developers] will have more context than me [P1]" and to then deliver on those estimates. It is rare for other team members or the project manager to question a time estimate: "planning estimates aren't really collective decision they're just presented by developers as their individual times and agreed [D1] ". This was corroborated by the project manager who "doesn't tend to take a lot of decisions [P1] ". The daily stand-ups in particular help the project manager to keep track of tasks assigned to all team members (both local and distributed) and how they are progressing.
The agile practices have helped to alleviate the possibility of distrust that can be experienced with distributed team members from different cultures. Participation by the QA (Indian) team in daily meetings and the planning/retrospective meetings helps to build trust with them as the QA team have a tendency to refrain from being too vocal and are "fairly timid kind of guys, they don't really say much other than 'this is what I did' and 'this is what I'm going doing today' [D2] ". This may be "a cultural thing or may be the lack of experience in the team [D2] ". This is of particular importance to the project manager who has had some trust concerns with the distributed team, but the "stand-up is a great way to keep on top of it [progress] [P1]". The team "know very quickly [P1]" of any actual or potential delays, which can be addressed immediately."There is a lot of conversation going on that wouldn't happen if these practices weren't being used [P1]".
All team members believe that their colleagues are competent and can complete the tasks allocated to them. They trust and accept that their colleagues are honest when determining estimates and can be believed when they say that a task is complete. Yet, at the same time no-one will "go to them [a developer] 
Discussion and Further Research
These findings contribute to the literature on trust and agile teams by attempting to provide some insight into how daily stand-up meetings, iteration planning and iteration retrospectives contribute to trust in an agile team. Overall, the team studied have reported a predominantly positive view of these three agile practices. While the agile practices are not the only factors that help to increase trust in the team, they are acknowledged to be a contributing factor. What is particularly important is that they can also highlight where there is a lack of trust between members, which can be addressed by the project manager or the team.
The literature has shown that it is important for an organisation to build a culture of trust among team members (Nerur et al., 2005) . This team trusts each other very much, which may be due to a number of different factors. The team studied was very experienced and cohesive. As a consequence of using an agile methodology the team had autonomy to make their own decisions, set their own deadlines for an iteration, and could control what they do within the team which were defined during the iteration planning meeting. The project manager listened to the team, did not appear to micromanage and generally supported the decisions made by the team. The environment itself was very supportive and using these agile practices has provided an opportunity for trust to foster and develop among team members. Wageman, Fisher and Hackman (2009) believe that regular interventions can help team members resolve difficulties with a task much more quickly, or can avoid work on a trivial or non-essential task, increasing the likelihood that the team will remain focused on relevant work and as a result, be more productive. In ASD teams, such interventions take place on a daily basis through the daily stand-up meeting where current concerns can be raised and discussed, ideas and problems can be shared and advice provided in a constructive way. These meetings in addition to the iteration planning and iteration retrospective meetings provide transparency on tasks and whether or not tasks are being completed on time.
In ASD projects the customer is typically part of the team and is ideally involved in the project on a daily basis, which should help to build a relationship and trust between the customer and the team. In this particular project the lack of participation by the customer in the daily stand-up, iteration planning and iteration retrospectives has had an impact on the relationship with the customer. As a result, the team do not place a great deal of trust in the customer. This suggests that lack of participation by any key team member in these meetings can result in the development of a lack of trust.
Distributed software development teams face particular challenges, particularly in relation to culture, and communication when the time zones vary dramatically (Ramesh et al., 2006) and it is important to find ways to address these problems. One possible way is to use agile practices which provide distributed team members with a facility to communicate and interact with the team on a daily/regular basis and help them to feel part of the team. Daily meetings encourage a certain amount of informal communication, such as social conversations as the start of a meeting, which can contribute to breaking down any cultural barriers that may exist and building a relationship with the team members. This may lead to an increase in the levels of trust between team members as feedback is obtained regularly and team members can form their own opinion as to whether other team members are competent and can be trusted to complete good quality work on time.
People are extremely important in an agile team and it is imperative that they can work together, have good relationships, and trust each other to deliver on what is promised (Nerur et al., 2005) . As the demand for successful software development projects continues it is important that trust is a core element of a team. Many different agile practices may contribute to trust amongst team members, but the findings of this study are a first step towards understanding how three different agile practices can support and facilitate trust in an agile team. At the same time it is important to remember that another agile team in a different environment may not use these agile practices in the same way and as a result may not have the same positive experience.
This research is limited by virtue of the fact that a single case study is utilized as the research method. The findings are therefore, only representative of this team. While the team was initially distributed across three continents, team members in one of the locations departed from the team during data collection and were not replaced locally. The perspectives of these team members may have provided different insights into the agile practices used as they were distributed team members of a different culture. A second limitation relates to the number of practices studied. This research only focused on three practices. Future research should examine other agile practices to determine if they too impact on trust amongst agile team members.
